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Description 

FIELD OF THE INVENTION 

5 The present Invenlion relates to a resin composition comprising a cycloolefin resin and a specified adhesive oli- 

gomer, which is excellent in coating and bonding suitabilities. 

BACKGROUND OF THE INVENTION 

10 The applicant of the present application has made various proposals with respect to cycloolefin resins such as 
cycloolefin-based random copolymers formed of ethylene and specified cycloolefins. For example, such proposals are 
found in the publication of Japanese Patent Laid-open Publication No. 60(1 985)-1 68708 and the specifications of 
Japanese Patent Application Nos. 59(1 984)-220550. 59(1 984)-236828, 59(1 984)-236829 and 59(1 984)-242336. The 
cycloolefin resins such as cycloolefin-based random copolymers described in the above publication and specifications 

15 not only have excellent transparency but also are excellent in various characteristics such as heat, heat aging, chemical 
and solvent resistances and dielectric and mechanical properties. 

However, the above cycloolefin resins have no polar groups, so that there is room for improvement with respect 
to their compatibilities with resins having polarity. 

In particular, when a coating is applied to any of the cycloolefin resins, it is sometimes difficult to secure the coating 

20 to the surface of the cycloolefin resin, depending on the type of the coating. Further, when it is attempted to bond the 
cycloolefin resin to another resin, satisfactory bonding strength sometimes cannot be realized depending on the type 
of an adhesive employed. 

OBJECT OF THE INVENTION 

The object of the present invention is to provide a cycloolefin resin composition improved in coating and bonding 
suitabilities. 

SUMiy/lARY OF THE INVENTION 

30 

The resin composition of the present invention comprises: 

(A) at least one cycloolefin resin selected from the group consisting of: 

35 a random copolymer of a cycloolefin represented by the following formula (I) or (II) and ethylene, 

a (co)polymer obtained by a ring-opening polymerization of a cycloolefin represented by the following formula 
(I) or (II) and 

a product of hydrogenation of said ring-opening (co)polymer, and 
40 (B) an oligomer having an alicyclic structure and/or an aromatic ring structure; 

rnrmina (J) 



SO 



55 




2 



EP 0 703 275 B1 



wherein n is 0 or 1 , m is 0 or a posrtive Integer, q is 0 or 1 and each of R"" to R^^. R^ and R** independently represents 
a hydrogen atom, a halogen atom or a hydrocarbon group, provided that R^^ to R""® may mutually bond to form a 
monocyclic or polycyclic ring structure which may contain a double bond, and that a combination of R^^ and R^^, 
or a combination of R^^ and Ri® may form an alkylldene group; or 

FpymuJL^ ill) 



10 



15 



20 



25 




(CH2)q 



► 10 




wherein each of p and q is 0 or an integer of 1 or greater, each of m and n is 0, 1 or 2 and each of R^ to R^^ 
independently represents a hydrogen atom, a halogen atom, an aliphatic hydrocarbon group, an alicyclic hydro- 
carbon group, an aromatic hydrocarbon group or an alkoxy group, provided that a carbon atom with which and 
Rio bond and either a carbon atom with which R^^ bonds or a carbon atom with which R^^ bonds may bond with 
each other directly or through an alkylene group having 1 to 3 carbon atoms and that, when n = m = 0 . a combination 
of 5 and Ri 2 or a combination of R^ ^ and R^ ^ may mutually bond to form a monocyclic or a polycyclic aromatic ring. 

The resin composition of the present invention comprises a cycloolefin resin (A) and an oligomer having an alicyclic 
structure and/or an aromatic ring structure (B), so that it has excellent affinities for coating compositions and adhesives, 
thereby being excellent in coating and bonding suitabilities. 

40 DETAILED DESCRIPTION OF THE INVENTION 



30 



3S 



45 



The resin composition of the present invention will be described in greater detail below. 
The resin composition of the present invention comprises a cycloolefin resin (A) and an oligomer having an alicyclic 
structure and/or an aromatic ring structure (B). 

The cycloolefin resin (A) for use in the present invention is selected from ariKDng: 



so 



a random copolymer of a cycloolefin represented by the following formula (I) or (11) and ethylene, 

a (co)potymer obtained by a ring-opening polymerization of a cycloolefin represented by the following formula (t) 

or (II) and 

a product of hydrogenation of the above ring-opening (co)polymer. These may be used either individually or in 
combination. 



55 



The cycloolefin employed to form the cycloolefin resin according to the present invention is represented by the 
following formula (I) or (II). 



3 
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10 



15 




In the above formula (I), n is 0 or 1 , m is 0 or a positive integer and q is 0 or 1 . When q Is 1, the ring represented 
20 with the use of q is a 6-membered ring. On the other hand, when q is 0. it is a 5-membered ring. 

Each of to R^®, R« and R*> independently represents a hydrogen atom, a halogen atom or a hydrocarbon group. 
The halogen atom is selected from among fluorine, chlorine, bromine and iodine atoms. The hydrocarbon group 
is generally selected from among alky I groups each having 1 to 20 carbon atoms, halogenated alkyi groups each having 
1 to 20 carbon atoms and cycloalkyi and aromatic hydrocarbon groups each having 3 to 15 carbon atoms. Examples 
25 of the above alkyI groups include methyl, ethyl, propyl, isopropyl, amyl, hexyl, octyl. decyl, dodecyl and octadecyl 
groups. These alkyl groups nnay be those substituted with halogen atoms. An example of the above cycloalkyi group 
is cyclohexyl. Examples of the above aromatic hydrocarbon groups Include phenyl and naphthyl groups. In the above 
formula (I), R^^ may mutually bond (cooperate) with Ri®, Ri7 with R^^, R^^ with R''^, R16 with R^8. R^^ with R^^ and 
R16 with R"'^ to form a monocyclic ring or polycyclic rings. The thus formed monocyclic ring or polycyclic rings may 
30 have a double bond. Examples of the above monocyclic ring and polycyclic ring groups include the following groups: 




In the above examples of groups, the carbon atoms having numerals 1 and 2 affixed thereto respectively corre- 
4S spond to those with which R^^ (R^^) and R^^ (R^^) bond in the formula (I). 

R^5 niay cooperate with R^^ and R^^ with R^^ to thereby form an alkylidene group. This alkylidene group generally 
has 2 to 20 carbon atoms. Examples of the above alkylidene groups include ethylidene, propylidene and isopropylidene 
groups. 

so 



ss 



4 
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Formula (11) 



10 



IS 



20 




(CH2)q 





1 f 



>I4 



m 



► 12 



25 



30 



35 



40 



In the above formula (II), each of p and q is 0 or a positive integer, and each of m and n is 0, 1 or 2. 

Each of to R^® independently represents a hydrogen atom, a halogen atom, an aliphatic hydrocarbon group, 
an alicyclic hydrocarbon group, an aromatic hydrocarbon group or an alkoxy group. 

The halogen atom is selected from among those mentioned above with respect to the tonmula (1). 

The hydrocarbon group is generally selected from among alky! groups each having 1 to 20 carbon atoms and 
cycloalkyi and aromatic hydrocarbon groups each having 3 to 15 carbon atoms. Examples of the above alkyi groups 
include methyl, ethyl, propyl, isopropyl, amyl, hexyl, octyl, decyl, dodecyl and octadecyl groups. These alkyI groups 
may be those substituted with halogen atoms. An example of the above cycloalkyi group is cyclohexyl. Examples of 
the above aromatic hydrocarbon groups include aryl and aralkyi groups such as phenyl, tolyl. naphthyl. benzyl and 
phenylethyl groups. Examples of the above alkoxy groups include methoxy, ethoxy and propoxy groups. 

In the above formula (II), the carbon atom \N\\h which and R^° bond and either the carbon atom with which R^^ 
bonds or the carbon atom with which B^^ bonds may bond with each other directly or through an alkylene group having 
1 to 3 carbon atoms. When two carbon atoms bond with each other through an alkylene group, either R^ cooperates 
with Ri 3 or Ri 0 with R^^ to thereby form an alkylene group selected from among methylene (-CH2-). ethylene (-CH2CH2-) 
and propylene (-CH2CH2CH2-)- 

When n = m = 0 , a combination of R^^ and R^^ or a combination of R^^ and R^^ may mutually bond to form a 
monocyclic or a polycyclic aromatic ring. Examples of the aromatic rings formed by R15 and R12 vvhen n = m = 0 are 
as follows: 



4$ 



— (CHjr- 





so 



— (CH21 
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In the above formulae, q has the same meaning as in the formula (H). 

Examples of the cycloolefins represented by the above formulae (I) and (II) include: 



bicyclo-2-heptene derivatives (bicyclohept*2-ene derivatives), 
tricyclo-3-decene derivatives. 



5 

I 

i 
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tricyclo-3-undecene derivatives; 
tetracyclo-3-dodecene derivatives, 
pentacyclo-4-pentadecene derivatives, 
pentacyclopentadecadiene derivatives, 
pentacyclo-3-pentadecene derivatives, 
pentacyclo-3-hexadecene derivatives, 
pentacyclo-4-hexadecene derivatives, 
hexacyclO'4'heptadecene derivatives, 
heptacyclo-5-eicocene derivatives, 
lieptacyclo-4-eicocene derivatives, 
heptacyclo-5-lieneicocene derivatives, 
octacyclo-5-doccx;ene derivatives, 
nonacyclo-5-pentacocene derivatives. 
nonacyc!o-6-hexacocene derivatives, 
cyclopentadiene-acenaphthylene adducts, 
l.4-metharjo-1,4,4a,9a-tetrahydrofluorene derivatives, and 
1 ,4-methano-1 ,4,4a,5, 1 0,1 Oa-liexahydroanthracene derivatives. 

Preferred examples of these cycloolefins represented by the above formulae (I) and (II) Include: 
The blcyclo[2.2.1]hept-2-ene derivatives such as: 




Bicyclo [2.2.1] hept-2-ene 




6-Methylbicyclo [2.2.1] hept-2- 
ene 




5 , 6-Dimethylbicyclo [2.2.1]- 
hept-2-ene 




1-Methylbicyclo [2 ,2.1] hept-2- 
ene 




ene 



6-EthylbicycloI2.2 .l]hept-2- 
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5 



10 



IS 



20 




6-n-Butylbicyclo [2.2,1] hept- 
2-ene 



6-Isobutylbicyclo [2 . 2 . 1) hept- 
2-ene 



7-Methylbicyclo [2 .2.1] hept-2- 
ene; 



the tetracyclo[4.4.0. 12.5.1 7.1 0].3.doclecene derivatives such as: 

25 



30 



35 



40 



45 



SO 




Tet racyclo [ 4 . 4 , 0 . 1^. 5 . i?, lO] 
3-ciodecene/ 



8 -Met hy It et racyclo 

[ 4 . 4 . 0 . 12/ 5 , i7, 10 ] -3-dodecene 



8 -Ethyltet racyclo 

[4 .4 .O.l2/5,i7,i0]_3_dociecene 



8-P ropy It et racyclo 
[4.4.0.12* 5. 1?, 10 ].3«(iodecene 



7 
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8-Butyltetracyclo 

[4 . 4 , 0 . l2r 5 . i7, 10 ] -a-dodecene 



8-Isobutyltetracyclo- 

[ 4 , 4 . 0 . l2' 5 . i7, 10 J -3-dodecene 



8-Hexyltetracyclo 

( 4 . 4 . 0 . 5 ^ l7, 10 ] -3-dodecene 



8-Cyclohexyltetracyclo- 

[4 . 4 .0 . 12.5 , i7, 10 J .3.dodecene 



8-Stearyltetracyclo- 

[4 . 4 .0 . l2' 5 . lOj -a-dodecene 



5, 10-Dimethyltetracyclo- . 
[4 .4 •0.l2-5.iM0]-3-doaecene 



2, 10-Dimethyltetracyclo- 

[ 4 . 4 . 0 . l2r 5 ^ l7, 10] _3-dodecene 



8 
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8/ 9-Dimethyltetracyclo- 

( 4 . 4 . 0 . 5 . i7, 10 J -3-ciodecene 



8-Ethyl-9-methyltetracyclo- 
[ 4 . 4 . 0. l2. 5 . i7, 10] -3-dodecene 



11, 12-Dimethyltet*racyclo- 
[4 . 4 . 0 . l2* 5 , i7, 10 ] -3-ciodecene 



2, 1 , 9-Trimethyltetracyclo~ 
(4.4.0,12.5.1?, 10] _3_dodecene 



9-Ethyl-2, 7- 
dimethyltetracyclo- 
[ 4 . 4 . 0 . l2. 5 , i7, 10 ] -3-ciodecene 



9-Isobutyl-2, 7- 

dimethyltetracyclo-- 

C4 . 4 , 0 . l2/ 5 . i7, 10] -3.clodecene 



55 
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CH{CH3)2 



COL™, 



8-Ethylidene-9- 
isopropyltet racyclo- 
( 4 . 4 . 0 . 1^' S , i7, 10 ] -3-dodecene 



10 



IS 




4"9 



CHCH3 



8-Ethylidene-9- 

butyltetracyclo- 

(4 . 4 . 0 . l2r 5 . i7, 10 J -3-dodecene 



20 



CHCH2CH3 



8-n-Propylidenetetracyclo- 
( 4 . 4 . 0 . l2# 5 . 10 ] -3-dodecene 



2S 



30 



CH3 



COL 



:CHCH2CH3 



8-n-Propylid€ne-9- 

methyltetracyclo- 

[4 .4 .O.l2^5^i7,iO]-3^^iQ(;jecene 



35 




8-n-Propylidene-9- 

ethyltetracyclo- 

[ 4 . 4 , 0 . S , i7, 10 ] -3-dodecene 



40 



4S 



CH(CH3)2 

CHCH2CH3 



8-n-Propylidene-9- 

isopropyltet racyclo 

[4 . 4 . 0 . l2/ 5 . i7, 10] -3-ciociecene 



so 



55 




C4H 



4"9 



CHCH2CH3 



8-n-Propylidene-9- 

butyltetracyclo- 

1 4 . 4 . 0 . 1^' 5 . 1''' J -3-dodecene 



11 



CH3 
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8-Isopropylidenetetracyclo- 
[4.4.0.12*5^ l'^/ 10] -3-ciodecene 



10 



15 




8-Isopropylidene-9- 
methyltetracyclo- 
[4 .4 .0 . l2r 5 . i7, 10] .3-ciodecene 



20 



25 



CoHc 




8~Isopropylidene-9* 

ethyltetracyclo- 

[4 . 4 . 0 . l2# 5 , 1?, 10 ) -3-dodecene 



30 



35 



CH(CH3)2 



CH. 



8-Isopropylidene-9- 
isopropyltetra- 
■cyclot4 .4 .0.l2.5.l7,l0]-3- 
dodecene 



C4H< 



40 



45 




8-Isopropylidene-9- 

butyltetracyclo- 

{4.4.0.l2r5.i7,lO)-3. 

dodecene; 



60 



8-Chlorotetracyclo 

[ 4 . 4 . 0 • l2r 5 ^ l7. 10] -3-ciodecene 



ss 
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8-Bromotetracyclo 
[4.4.0.12.5.17, 10) _3_<iodecene 



Br 



8-Fluorotetracyclo 

[4 , 4 . 0 . 5 . 1?, 10] -3"dodecene 



the hexacyclo[6.6. 1.1 3-6.1 10.13 o2,7.o9.i4].4.heptadecene derivatives such as: 



8, 9-Dichlorotetracyclo- 
[ 4 . 4 . 0 . 5 , l7, 10] «3^dodecene 





Hexacyclo 

[6. 6. 1.13.6, 110,13. o2.^09'141 
-4-heptadecene 



12-Methylhexacyclo 
[6.6.1.l3.6.ll0.l3,02.7,05'14] 

-4-heptadecene 




2^5 




12-Ethylhexacyclo 
[6.6.1.l3,6,ll0,13.o2,7^0^'14] 

-4-heptadecene 



CH3 

I 12-Isobutylhexacyclo 

CH2CH [6. 6. 1.13,6.110,13, 02, 7. 09,14] 

I -4-heptadecene 



13 
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1, 6, lO-Trimethyl-12- 

isobutylhexacyclo 

(6. 6. 1.13,6.110,13. 02.7,0^/14] 

-4-heptadecene; 



the octacyclo[8.8.0.l2.9 I4,7.iii,i8ii3,ie 03,8 oi2,i7].5,ciocosene derivatives such as: 




Octacyclo 

[8.8,0.12.9.14,7.111,18.113,16. 

03, 8 , 012, 17] -5-docosene 




CH3 15-Methyloctacyclo 

[8. 8. 0.12.9. 14/7, 111, 18. 

Ii3, 16.03, 8 .012, 17] -5-docosene 




C2H 



2^5 



15-Ethyloctacyclo 

[8.8.0.12.9.14,7,111,18, 

ll3,16.o3,8.0l2.17]-5« 

docosene; 



the pentacyclo[6.6.1.l3.6.02.7.o9.i4]-4-hexadecene derivatives such as: 



mo 



Pentacyclo 

(6.6.1.13.6,02/7 q9,14j«4. 

hexadecene 



CH3 CH3 




1, 3-Dimethylpentacyclo- 
[6.6.1.l3r6.o2,7,o9,14]»4, 

hexadecene 



14 
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1, 6-Diinethylpentacyclo- 
[6.6.1.13. 6,02.7,09. 14J-4- 
hexadecene 



CH3 CH3 

15, 16-Dimethylpentacyclo 
(6.6.1.l3.6.02.7.o9,l4]-4« 

hexadecene; 



the hepacyclo-S-eicosene derivatives or heptacyclo-5-heneicosene derivatives such as: 





Heptacyclo [8 . 7 . 0 . l^r 9 . i4, 

lll,17^03'fi.0l2,16]-5- 

eicosene; 



Heptacyclo ( 8 . 8 . 0 . l2. 9 . i4 
111, 18. 03,8.0^2, 17]^5- 

heneicosene 



the tricyclo[4.3.0.l2.5].3.decene derivatives such as: 



Tricyclo[4 , 3 . 0 . l2. 5] ^3- 
decene. 



CH. 



2-Methyltricyclo 
(4.3.0.l2.5]«3_^ecene 



15 
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5-Methyltricyclo 

[4 .3 .0 .l2'5]-3-clecene; 



the trlcyclo[4.4.0.l2.5].3_undecene derivatives such as: 



Tricyclo [4 . 4 . 0 . l^* 5] -3. 

undecene 




lO-Methyltricyclo 
(4.4.0. 1^/5] -3_undecene; 



the pentacyclo[6.5.1.l3'®.02.7.o9."'3]-4-pentadecene derivatives such as: 



Pentacyclo(6,5.1 .l2'^.02#7, 
09/ 13] -4_pentadecene 



CH3 CH3 




1, 3-Dimethylpentacyclo- 
[6.5.1.l3'6.02'7.o9.i3].4. 

pentadecene 




1, 6-Dimethylpentacyclo- 
[6.5.1.l3'^.02r7.o9^13]«4, 

pentadecene 



16 



EP 0 703 275 B1 




the diene derivatives such as: 



14, 15-Dimethylpentacyclo 
[6. 5.1.13^6. o2r7.o5,l3]-4- 
pentadecene; 



Pentacyclo [6.5.1,l3r6,o2^7^ 
09,13] -4^ lO-pentadecadiene; 



the pentacyclo[7.4.0. 12.5.1 9.12 08.1 3].3-pentadecene derivatives such as: 



Pentacyclo 

[7.4.0.l2'5.i9,12.o8'13)-3. 
pentadecene 




Methyl--substituted 
pentacyclo 

(7. 4. 0.12.5. 1^.12. oe,l3j-3. 
pentadecene; 



the heptacyclo[8.7.0.l3,6 110,17 "112.15 02,7.011 -i^H-eicosene derivatives such as: 



Heptacyclo (8 .7 .0.13,6^110,17^ 
112, 15 , 02, 7 ^ Qii, i6] •4-eicosene 



CH3 CH3 Dimethyl-substituted 

heptacyclo- 

[8.7,0.13. 6.110,17^112,15, 
02,7.ollfl6] -'4-eicosene; 



the nonacyclo[10.9.1.l4.7 113.20 115,18 o3,B 02.10 012^1 .0i4,i9].5.pentacosene derivatives such as: 



Nonacyclo[10 .9 .1 . 1^' ^ ^ ii3,20 ^ 
ll5, 18 o3, 8.02,10.012,21. 
0l4, 19] -5-pentacosene 




17 
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CH3 Trimethyl-substituted- 
nonacyclo- 
tl0.9.1.l4'*^.ll3,20, 
lis, 18 o3, 8, 02.10. 012,21. 

0l4, 19] -5.pentacosene 
CH3 



the pentacyclo[8.4.0.l2^.l9.i8.08.i3]-3-hexadecene derivatives such as: 



14 12 



5 7 9 



Pentacyclo [8.4.0.12/5, 
l9# 12 13] -3-hexadecene 



CH3 11-Methylpentacyclo 

[8.4 .O.l2'5,i9, 12.08, 13]-3. 

hexadecene 



ll-Ethylpentacyclo 

[8.4.0.l2.5.i9,12.08'13j"3- 

hexadecene 



CH3 10, 11-Dimethylpentacyclo 

(8.4.0.l2*5.i9,12.o8,13j.3. 

Oil hexadecene; 



the hepacyclo[a8.0.l4'7 I".i8.1i3.'»6.o33.oi2.i7].5.heneicosene derivatives such as: 




Heptacyclo 

[8.8.0.1^'''.lil'l®. 
113,16^03*8, 0^2, 17]. 5- 

heneicosene 



^^t^^x'-V^^.xrs,^^,.^^ 15-Methylheptacyclo 
fl Vl I ) I \ I [8.8.0. l^'-'.lll'l^ll^'l^ 

y /JL 8 . 0^2, 17 ] -5-heneicosene 



18 
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Trimethyl-heptacyclo 

f VT T VT VI (8.8.0. i<.'.i".i». 

CH3 CH3 CH3 

the nonacyclo[10.10.1 .iS-S l^^'^i jie.is o2.ii.o4.9 oi3.22.oi5^0]-5-hexacosene derivatives such as: 



21 ^ 19 
22^ 20 




Nonacyclo ( 10 . 10 . 1 . 1^^ 8 . il4,2 
116,19,02,11, 9, 013, 22, 
QiS, 20] _5.j^Qxacosene 



and furthermore, 




5-Phenyl-bicyclo (2 . 2 • 1 ) hept 

2-ene 




0^ 



5-Methyl-5-phenyl- 
bicyclo 12 .2.1] "hept-2-ene 



S-Benzyl-bicyclo [2 .2.1] hept- 
2-ene 



5-Tolyl-bicyclo [2.2.1] hept- 
2-ene 



5- (Ethylphenyl) - 
bicyclo [2.2.1] hept-2-ene 



CH2CH3 
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5- (isopropylphenyl) - 
bicyclo [2.2.1] -hept-2-ene 



5- (Biphenyl) -bicyclo[2 .2 ,1] 
hept-2-ene 



5- (P-Naphthyl)- 

bicyclo [2 .2.1) hept-2-ene 



5- <a-Naphthyl) - 

bicyclo [ 2 • 2 . 1 ] hept-2-ene 



5- (Anthracenyl) - 
bicyclo [2.2.1] hept-2-ene 



5, 6-Diphenyl-bicyclo [2 .2.1] 
hept-2-ene 
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Cy c 1 opent adiene - 
acenaphthylene adducts 



1 , 4 -Me thano- 1,4,4a, 9a- 
t et rahydro- f luorene 



1, 4-Methano-l, 4, 4a, 5, 10, 10a- 
hexahydroanthracene 



8-Phenyltetracyclo 

(4 . 4 . 0. 0^' S i7, 10 J -3-dodecene 



8-Methyl--8-phenyl-tetracyclo 
[4 .4 .0.0^'5.i7,i0]-3-clo^ecene 



B-Benzyl-tetracyclo 

(4 .4 .0 .03.5.17,10] -3_ciodecene 



8-Tolyl-tetracyclo 

( 4 . 4 . 0 - 0^' 5 , i7, 10] -3-dodecene 



55 
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CH2CH3 



8- (Ethylphenyl) -tetrapyclo 
(4 . 4 . 0 . 5 , i7, 10] -3.clociecene 



10 



IS 




8- (Isopropylphenyl) 
tetracyclo[4 .4 .0.03»5.i7,i0] 

-3-clodecene 



20 




8/ 9-Diphenyl-tetracyclo 

( 4 . 4 . 0 . 02# 5 . i7, 10 ] .3-dodecene 



25 



30 




OHO] 



8- (Biphenyl) -tetracyclo 

[4 .4 .0.02*5.i7,iO]-3-clodecene 



3S 




8- (P-Naphthyl) -tetracyclo 
( 4 . 4 . 0 . 5 . i7 , 10 J -3-dodecene 



40 



45 




8- (a-Naphthyl) -tetracyclo 
[ 4 . 4 . 0 . l2 ' 5 , i7, 10 J -3-dodecene 



so 



65 




8- (Anthracenyl) -tetracyclo 
[ 4 . 4 . 0 . l^' 5 , i7, 10 ] -3-dodecene 
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Compound of cyclopentadiene- 
acenaphthylene adducts with 
cyclopentadiene further 
added 




11, 12-Ben20-pGntacyclo 
t6.5.1.l3'6.02^\09.13j- 

4-pentadecene 



,'1 »ifl2 




6 8 10 



11, 12-Ben20- 

pentacyclo 

(6. 5. l-l^'^. 02.7.09, 13]. 
4-hexadecene 




11-Phenyl-hexacyclo 

[6. 6. 1.13.6. 110,13.02.7. 09^14] 

-4-heptadecene 




14, 15-Ben20-heptacyclo 

(8. 7. 0.12.9. 14,7.111,17^03*8, 

Oi2, i6]-5-eicosene 



What cooperates with the above cycbolefin to thereby form a cycloolefin-based random copolymer is ethylene. 

The cycbolefin-based random copolymer may further comprise structural units derived from a copplymerizable 
monomer other than the above ethylene and cycloolefin in an amount not detrimental to the object of the present 
invention, generally not greater than 20 mol%, preferably not greater than 10 mo!%. 

Examples of the above other monomers include: 



a-olefins each having 3 to 20 carbon atoms such as propylene, 1 -butene, 1 -pentene, 1 -hexene, 3-methyl-1 -butene, 
3-methyl-1 -pentene, 3-ethyl-l -pentene, 4-methyl-1 -pentene, 4-methyl-1 -hexene, 4,4-dimethyl-1 -hexene, 
4,4-4,4-dimethyl-1 -hexene, 4-ethyl-1 -hexene, 3-ethyl-1 -hexene, 1-octene, 1-decene, 1-dodecene, 1-tetradecene, 

1- hexadecene, 1-octadecene and 1-eicocene, 

cycloolefins such as cyclobutene, cyclopentene, cyclohexene, 3,4-dimethylcyclopentene, 3-methylcyclohexene, 

2- (2-methylbutyl)-1-cyclohexene, cyclooctene and 3a.5,6,7a-tetrahydro-4,7-methano-1H-indene; 
norbomenes such as 2-norbornene, 5-methyl-2-norbornene, 5-ethyl-2-norbornene, 5-isopropyl-2-norbomene, 
5-n-butyl-2-norbornene, 6-isobutyl-2-norbomene. 5,6-dimethyl-2-norbornene, 5-chloro-2-norbomene and 
5-fluoro-2-norbornene, and 

nonconjugated dienes such as 1,4-hexadiene, 4-methyl-1,4-hexadiene, 5-methyl-l,4-hexadiene, 1 ,7-octadiene, 
dicyclopentadiene, 5-ethylidene-2-norbornene and 5-vlnyl-2-norbornene. 
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The above other monomers can be used either individually or in combination. 

In the cycloolefin-based random copolymer, it is believed that the cycloolefins represented by the above formulae 
(I) and (II) form repeating structural units represented by the following formulae (til) and (IV), respectively 

5 

Formula fill) 



10 



IS 



20 




In the above formula (III), m. n, q, to R^®, R« and R^ have the same meaning as in the formula (I). 




In the above formula (IV). n, m. p. q and R1 to R^^ have the same meaning as in the formula (II). 
so In the cycloolefin-based random copolymer, the repeating units derived from ethylene are contained in an amount 

generally ranging from 40 to 90 mol%, preferably from 50 to 85 mol%. The repeating units derived from the cycloolefin 
are contained in an amount generally ranging from 10 to 60 mol%, preferably from 15 to 50 mol%. The repeating units 
derived from ethylene and the repeating units derived from the cycloolefin are arranged randomly in substantially linear 
form. 

ss The cycloolefin-based random copolymer can be produced, for example, by polymerizing ethylene and the above 

cycloolefin in a hydrocarbon solvent or a cycloolefin being liquid at reaction temperature which is selected from among 
the above cycloolefins in the presence of a catalyst composed of a hydrocarbon-soluble vanadium compound and an 
organoatuminum compound or a catalyst composed of a Group IV or lanthanide transition metal compound containing 
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10 



IS 



a ligand having a cyclopentadienyl skeleton and an organoaluminum oxy compound optionally together with an orga- 
noaluminum compound. 

The above method of polymerization per se is conventional, and the desired random copolymer can be produced 
under appropriately selected conditions according to any of the processes proposed by the applicant of the present 
application as described in the publications of Japanese Patent Laid-open Publication Nos. 60(1 985)-1 68708, 61 

(1986) -1 20816. 61(1986)-115912, 61(1986)-115916. 61(1986)-271308, 61(1986)-272216. 62(1 987)-252406 and 62 

(1987) -252407 and the specifications of Japanese Patent Application Nos. 61(1986)-95905 and 61(1986)-95906. For 
example, copolymerization can be conducted with the use of tetracyclo[4.4.0.l2'5 /|7.i0].3.cjodecene (hereinafter oc- 
casionally referred to as "TCD-S") as a cycloolefin in a cyclohexane solvent in the presence of a catalyst composed of 
VO(OCH2CH3)Cl2/AI(CH2CH3)i,5Cli 5 by means of a continuous polymerization reactor under conditions so set that 
the reaction temperature and reaction time (polymerization reaction residence time) are 10*C and about 30 min. re- 
spectively, thereby obtaining a random copolymer of ethyl en e/TCD-3. 

The cycloolefin ring-opening (co)polymer is a resin obtained by subjecting the cycloolefin represented by the above 
formula (I) or (II) to ring-opening polymerization or copolymerization. 

In the above cycloolefin ring-opening polymer or copolymer, it is believed that at least parts of the cycloolefins 
represented by the above formulae (I) and (II) form repeating structural units represented by the following formulae 
(V) and (VI), respectively. 



20 



Formula (V^ 



2S 



30 



3S 




n 



—I m 



40 



In the above formula (V). n, m. q, to R'lS, and R*» have the same meaning as in the formula (1). 



4S 



so 



ss 
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Formula (VI) 

R»8 Rl9 



s 



10 



15 




20 

In the above formula (VI), n, m, p, q and Ri to R^^ have the same meaning as in the formula (II). 
The above ring-opening polymer or copolymer can be produced by any of the processes disclosed in the above 
publications. It can be produced by polymerizing or copolymer izing the cycloolefin represented by the above formula 
25 (I) or (II) in the presence of a ring-opening polymerization catalyst. 

Examples of suitably employed ring-opening polymerization catalysts Include: 

a catalyst composed of a halide, nitrate or acetylacetonate of a metal such as ruthenium, rhodium, palladium, 
osmium, indium or platinum and a reducing agent, and 
30 a catalyst composed of a halide or acetylacetonate of a metal such as titanium, palladium, zirconium or molybde- 

num and an organoaluminum compound. 



The product of hydrogenation of the ring-opening (co)polymer can be obtained by hydrogenating the above ring- 
opening (co)polymer in the presence of any of conventional hydrogenation catalysts. 
35 In the above product of hydrogenation of the ring-opening (co)polymer, it is believed that at least parts of the 

cycloolefins represented by the above formulae (I) and (II) form repeating structural units represented by the folbwing 
formulae (VII) and (Vill), respectively. 



40 



Formula fVIT^ 



45 



SO 



55 
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In the above formula (VII), n. m, q, to R""®, R« and R** have the same meaning as in the formula (I). 

Formula (VIII) 




In the above formula (Vltl), n, m, p, q and R"" to R^9 have the same meaning as in the formula (II). 

25 Examples of the above ring-opening polymers, ring-opening copolymers and products of hydrogenation thereof 

include copolymers obtained by ring-opening copolymerization of tetracyclododecene and norbomene or derivatives 
thereof and products of hydrogenation of the copolymers. 

In the present invention, the cycloolefin-based random copolymer, cycloolefin ring-opening (co)polymer and prod- 
uct of hydrogenation of the cycloolefin ring-opening (co)polymer can be used either individually or in combination. 

30 Each of the above cycloolefin resins may have its part modified with, for example, an unsaturated carboxylic acid 

such as maleic anhydride. This modification product can be produced by reacting the above cycloolefin resin with an 
unsaturated carboxylic acid, an anhydride thereof or a derivative of unsaturated carboxylic acid such as an alkyi ester 
The ratio of modification of the modified cycloolefin resin is generally not higher than 50 mol%, preferably not higher 
than 10mol%. 

35 The modified cycloolefin resin can be produced by conducting a grafting polymerization of a modifier on the above 

cycloolefin resin. This grafting polymerization can be accomplished, for example, by a method In which the cycloolefin 
resin is melted, a modifier is added and a grafting polymerization reaction is effected, or by a method in which the 
cycloolefin resin and a modifier are dissolved in a solvent and a grafting polymerization reaction is effected. In this 
grafting polymerization, it is preferred that a radical initiator be added. The grafting polymerization is generally con- 

40 ducted at 60 to 350"C. 

Alternatively, the above modified cycloolefin resin can be produced by a method in which the cycloolefin resin is 
blended with a modifier in an amount suitable to achieve a desired ratio of modification followed by grafting polymer- 
ization reaction, or by a method in which a modification product of high modification ratio is prepared in advance and 
the modification product is blended with the unmodified cycloolefin resin. 

45 The cycloolefin resin for use in the present invention has an intrinsic viscosity generally ranging from 0.01 to 20 
dl/g, preferably from 0.05 to 10 dl/g and still preferably from 0.08 to 8 dl/g as measured in decalin at ISS'^C. 
The above cycloolefin resin is generally amorphous or lowly crystalline. Amorphousness is preferred. 
The crystallization degree of the cycloolefin resin is generally not greater than 5% and preferably 0% as measured 
by X-ray diffractometry. .Many species of the cycloolefin resin have no clearly observable melting point as measured 

50 by a differential scanning calorimeter (DSC). 

The cycloolefin resin is characterized by its high glass transition temperature (Tg) and softening temperature (TMA). 
The copolymer of cycloolefin resin has a glass transition temperature (Tg) generally ranging from 50 to 230*C and 
preferably from 70 to 200*C. Further, the cycloolefin resin has a softening temperature generally ranging from 70 to 
250*0 and preferably from 90 to 220°C. 

55 The thermal decomposition temperature of the cycloolefin resin generally ranges from 350 to 420"C and often 
from 370 to 400°C. 

With respect to mechanical properties, the cycloolefin resin generally has a flexural modulus ranging from 1x10* 
to 5 X 10^ Kg/cm2 and a flexural strength ranging from 300 to 1500 Kg/crT»2. 
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The density of the cycloolefin resin per se generally ranges from 0.86 to 1.10 g/cm^ and preferably from 0.88 to 
1.08g/cm3. 

In the present invention, the above softening temperature (IMA) was determined by measuring the thermal de- 
formation behavior of a sheet of 1 mm in thickness by the use of Thermomechanical Analyzer (manufactured by E.I. 
5 Du Pont De NEMOURS AND COMPANY), Specifically, a quartz needle was fitted to the sheet, a load of 49 g was 
applied to the quartz needle, the temperature was raised at a rate of S'^C/min, and the temperature at which the needle 
penetrated in the sheet at a depth of 0.635 mm was detected as TMA. 

The unmodified cycloolefin resin and modification product thereof can be used either individually or in combination 
as the cycloolefin resin in the present invention. 
10 The random copolymer and modification product thereof can be used either individually or in combination. 

The resin composition of the present Invention comprises the above cycloolefin resin (A) and an oligomer having 
an alicyclic structure and/or an aromatic ring structure (B). This oligomer having an alicyclic structure and/or an aromatic 
ring structure (B) has excellent affinity for the cycloolefin resin (A) to thereby be able to form a homogeneous compo- 
sition therewith. Further, a resin composition obtained by blending the oligomer having an alicyclic structure and/or an 
15 aromatic ring structure (B) with the cycloolefin resin (A) has excellent coating and bonding suitabilities. 

Examples of the oligomers each having an alicyclic structure and/or an aromatic ring structure (B) for use in the 
present Invention include rosin, terpene, petroleum, xylene, alkylphenol and coumarone-indene resin oligomers. 

The softening temperatures of the above oligomers generally range from 50 to 200'C. 

Examples of the rosin resin oligomers include gum rosin, wood rosin, tall oil rosin and rosin phenol having been 
20 modified with another component. These rosin resin oligomers are light-yellow transparent thermoplastic resins. 

Each of the above gum, wood, tall oil and phenyl rosins employed as the rosin resin oligomer in the present 
invention can be used as it is or can be modified by disproportionation, hydrogenation or esterif ication prior to use. 

The terpene resin oligomer is a resin obtained by cationic polymerization in which turpentine oil composed mainly 
of a-pinene, p-plnene, dipentene and the like or limonene is used as the starting material and in which aluminum 
25 chloride or boron trifluoride is used as a catalyst. Further, use can be made of a phenol terpene resin oligomer obtained 
by conducting the above polymerization in the presence of phenol or the like, a modified terpene resin oligomer obtained 
by copolymerization with an aromatic monomer such as styrene and a hydrogenated terpene resin oligomer obtained 
by hydrogenation of the above terpene resin. 

The petroleum resin oligomer is a resin oligomer obtained by cationic polymerization of a fraction containing un- 
30 saturated hydrocarbons incidentally produced in the thermal cracking of naphtha as a starting material in the presence 
of a Friedel-Crafts catalyst. 

Examples of the above petroleum resin oligomers include aliphatic petroleum resin oligomers (C5 series), aromatic 
petroleum resin oligomers (Cg series), petroleum resin oligomers obtained by copolymerization thereof and resin oli- 
gomers obtained by hydrogenatbn of the above oligomers. 
35 The xylene resin oligomer is a resin oligomer obtained from m-xylene and formaldehyde or a resin oligomer pre- 

pared by modifying the above xylene resin oligomer with another component. 

The alkylphenol resin oligomer is a resin oligomer obtained, for example, by reacting a p-alkylphenol with formal- 
dehyde in the presence of a catalyst, which resin oligomer may be nrKxiified with another component. 

The coumarone-indene resin oligomer is either a thermoplastic resin oligomer obtained from a solvent naphtha 
40 (generally having a boiling point of 150 to 200*0) contained In light oil of a coke oven gas, as starling material, by 
copolymerizing coumarone. indene, styrene, etc. which are contained in the starting material, or an oligomer obtained 
by polymerization of a mixture comprising 5 to 15% by weight of coumarone, 20 to 30% by weight of styrene and 60 
to 70% by weight of indene. 

In the present invention, it is preferred that the oligomer having an alicyclic structure and/or an aromatic ring struc- 
45 ture (B) have at least one polar group selected from the group consisting of phenol, ether, amino, carboxyl, hydroxyl 
and ester groups. 

In the present invention, the above various species of the oligomer having an alicyclic structure and/or an aromatic 
ring structure (B) can be used either individually or in combination. 

In the resin composition of the present invention, generally 0.5 to 50 parts by weight and preferably 5 to 30 parts 
so by weight of the oligomer having an alicyclic structure and/or an aromatic ring structure (B) Is blended with 100 parts 
by weight of the cycloolefin resin (A). When the amount of the oligomer (B) is less than 0.5 part by weight, the final 
resin composition is likely to have unsatisfactory bonding and coating suitabilities. On the other hand, when the amount 
of the oligomer (B) exceeds 50 part by weight, the strength of the final resin composition per se is likely to be poor. 

The resin composition of the present invention may contain resin components other than the above cycloolefin 
55 resin (A) and the oligomer having an alicyclic structure and/or an aromatic ring structure (B). 

Examples of the other resins preferably blended in the resin composition of the present invention include a polya- 
mide (C) and/or a soft polymer (D), the incorporation of which favorably improves the impact and chemical resistances 
of the resin compositk^n. 
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Preferred examples of the polyamides (C) which can be used In the present Invention include nylons 6. 11 . 1 2, 46, 

66. 610. 612 and MXD6. 

Preferred examples of the soft polymers (D) include rubbery components selected from the following groups (a) 
to(e). 

5 When a polymer alloy Is formed by the cycloolefin resin and the above rubbery component, a crosslinking reaction 

may be effected in the presence of an organic peroxide. The thus formed crosslinked polymer alloy is excellent In 
rigidity and impact resistance. 

Soft polymer containing cvcioolefin component (a) 

10 

The soft polymer containing a cycloolefin component is a copolymer obtained by copolymerizing an ethylene com- 
ponent with the same cycloolefin component (represented by the above formula (I) or (II)) as employed in the above 
cycloolefin resin. This soft polymer (a) comprises the cycloolefin component and the ethylene component as indispen- 
sable components. Further, it can comprise an a-olefin component in an amount not detrimental to the object of the 

IS present invention. Examples of the suitable a-olefins include propylene, 1 -butene, 4-methyl-1 -pentene, 1 -hexene, 1 -oc- 
tene, 1-decene, 1-dodecene, 1 -tetradecene, 1 -hexadecene, 1-octadecene and 1-eicocene. Of these, a-oleflns each 
having 3 to 20 carbon atoms are preferred. Moreover, cycloolefins and cyclodienes such as norbomene, ethylidenenor- 
bornene and dicyclopentadiene can also preferably be employed. 

In the soft polymer containing a cycloolefin component (a), the ethylene component is contained in an amount 

20 generally ranging from 40 to 98 mol%, preferably from 50 to 90 mol%. The a-olefin component is contained in an 
amount generally ranging from 2 to 50 mol%. The cycloolefin component is contained in an amount generally ranging 
from 2 to 20 mol%, preferably from 2 to 15 mo!%. As different from the above cycloolefin resin, the soft polymer (a) 
has a glass transition temperature (Tg) generally not higher than 0*C and preferably not higher than -10"C. Further, it 
has an intrinsic viscosity {r\) generally ranging from 0.01 to 10 dl/g and preferably from 0.8 to 7 dl/g as measured in 

25 decalin at 135'*C. The crystallization degree of the soft polymer (a) ranges generally from 0 to 10%, preferably from 0 
to 7% and still preferably from 0 to 5% as measured by X-ray diffractometry. 

The soft polymer (a) can be produced under appropriately selected conditions according to any of the processes 
proposed by the applicant of the present application as described in the publications of Japanese Patent Laid-open 
Publication Nos. 60(1 985)-1 68708. 61 (1986)-! 2081 6, 61(1986)-! 1591 2, 61(1986)-115916, 61(1986)-271308. 61 

30 (1 986)-27221 6 and 62(1 987)-252406. 

g-Olefin copolymer fb) 

The a-olefin copolymer (b) used as a soft polymer Is composed of at least two a-olefins and is a copolymer which 
35 is amorphous or lowly crystalline. Examples thereof include ethylene/a-olefin and propylene/a-olefin copolymers. 

The a-olefin composing the ethylene/a-olefin copolymer generally has 3 to 20 carbon atoms, and examples thereof 
include propylene, 1 -butene, 4-methy 1-1 -butene, 1 -hexene, 1-octene and 1-decene and mixtures thereof. Of these, a- 
olefins each having 3 to 10 carbon atoms are preferred. Although the molar ratio of ethylene/a-olefin of the ethylene/ 
a-olefin copolymer depends on the type of the a-olefin, it generally ranges from 40/60 to 95/5. This molar ratio is 
40 preferred to range from 40/60 to 90/10 when the a-olefin is propylene and is preferred to range from 50/50 to 95/5 
when the a-olefin has at least 4 carbon atoms. 

The a-olefin composing the propylene/a-olefin copolymer generally has 4 to 20 carbon atoms, and examples 
thereof include 1 -butene, 4-methyl-1 -butene, 1 -hexene, 1 -octene and 1 -decene and mixtures thereof. Of these, a- 
olefins each having 4 to 10 carbon atoms are preferred. 
45 In the above propylene/a-olefin copolymer, the molar ratio of propylene/a-olefin generally ranges from 50/50 to 

95/5 although it depends on the type of the a-olefin. 

g-Olefin/diene copolymer (c) 

so Examples of the a-olefin/diene copolymers (c) used as soft polymers include an ethylene/a-olefin/diene copolymer 

rubber and a propylene/a-olefin/diene copolymer rubber. 

The a-olefin composing the above copolymer rubber generally has 3 to 30 carbon atoms (4 to 20 carbon atoms 
in the use of propylene), and examples thereof include propylene, 1 -butene, 1 -pentene, 4-methyl-1 -pentene, 1 -hexene, 
1-octene and 1-decene and mixtures thereof. Of these, a-olefins each having 3 to 10 carbon atoms are preferred. 

ss Examples of the dienes each as a structural component of the above copolymer rubber include: 

chain nonconjugated dienes such as 1 ,4-hexadiene, 1 ,6-octadiene. 2-methyl-1,5-hexadiene, 6-methyl-1,5-hepta- 
diene and 7-methyl-1 ,6-octadiene; 
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cyclic nonconjugated dienes such as cyclohexadiene. dicyclopentadiene, methyltetrahydroindene, 5-vinylnor- 
bornene, 5-ethyllden0-2-norbomene, 5-methylene-2-norbomene. 5-lsopropylldene-2-norbomene and 6-chlo- 
romethyl-5-lsopropenyl-2-norbornene; and 

2, 3-diisopropylidene-5-norbornene, 2-ethy lidene-3-isopropylidene-5morbornene and 2-propenyl-2,2-norboma- 
dtene. 

In the above ethylene/a-olefin/diene copolymer rubber, the molar ratio of ethylene/a-olefin generally'ranges from 
40/60 to 90/10 although it depends on the type of the a-olefin. 

The content of repeating units derived from the diene component in the above copolymer rubber is in the range 
of generally 1 to 20 mol% and preferably 2 to 15 mol%. 

Aromatic vinyl hydrocarbon/coniugated diene soft copolymer (d) 

The aromatic vinyl hydrocarbon/conjugated diene soft copolymer employed as a soft polymer is specifically a 
random or block copolymer of an aromatic vinyl hydrocarbon and a conjugated diene or a hydrogenation product 
thereof. Examples of such soft copolymers suitable include styrene/butadiene block copolymer rubber, styrene/buta- 
diene/styrene block copolymer rubber, styrene/isoprene block copolymer rubber, styrene/isoprene/styrene block co- 
polymer rubber, hydrogenated styrene/butadiene/styrene block copolymer rubber, hydrogenated styrene/isoprene/sty- 
rene block copolymer rubber and styrene/butadiene random copolymer rubber. 

In each of the above copolymer rubbers, generally, the molar ratio of aromatic vinyl hydrocarbon/conjugated diene 
ranges from 10/90 to 70/30. The above hydrogenated copolymer rubber means a copolymer rubber resulting from 
hydrogenation of part or all of the double bonds remaining in the above copolymer rubber. 

Soft polymer or copolymer formed from isobutvlene or isobutylene/coniugated diene (e) 

Examples of the isobutylene-based soft polymers or copolymers (e) used as soft polymers include polyisobutylene 
rubber, polyisoprene rubber, polybutadiene rubber and isobutyleneAisoprene copolymer rubber. 

The properties of the soft copolymers (b) to (e) are similar to those of the cycloolefin-based soft polymer (a). Their 
Intrinsic viscosities (t|) generally range from 0.01 to 10 dl/g and preferably from 0.08 to 7 dl/g as measured In decalin 
at 1 35°C. Their glass transition temperatures (Tg) are generally not higher than 0''C, preferably not higher than -10°C 
and still preferably not higher than -20°C. Their crystallization degrees as measured by X-ray diffractometry range 
generally from 0 to 10%, preferably from 0 to 7% and still preferably from 0 to 5%. 

The above soft polymer perse can be kneaded together with the cycloolefin resin and used in the present lnventk>n. 
Altematively, the soft polymer as the other resin is dispersed in the cycloolefin resin to thereby obtain polymer particles, 
to which an organic peroxide is added and kneaded together, so that a crossllnked structure can be formed. 

Examples of the suitably employed organic peroxides include ketone peroxides such as methyl ethyl ketone per- 
oxide and cyctohexanone peroxide; peroxyketals such as 1 ,1-bis(t-butylperoxy)cyclohexane and 2,2-bis(t-butylperoxy) 
octane; hydroperoxides such ast-butyl hydroperoxide, cumene hydroperoxide, 2,5-dimethylhexane-2,5-dihydroperox- 
Ide and 1,1,3,3-tetramethylbutyl hydroperoxide; dialkyi peroxides such as di-t-butyl peroxide, 2.5-dimethyI-2,5-di(t- 
butylperoxy)hexane and 2.5-dimethyl-2,5-di(t-butylperoxy)hexyne-3; diacyl peroxides such as lauryl peroxide and ben- 
zoyl peroxide; and peroxy esters such as t-butyl peroxyacetate, t-butyl peroxybenzoate and 2.5-dimethyl-2,5-di(ben- 
zoylperoxy)hexane. 

The above organic peroxide is added in an amount generally ranging from 0.01 to 1 part by weight and preferably 
from 0.05 to 0.5 part by weight per 100 parts by weight of the total of the cycloolefin resin and soft polymer. 

The further addition of a compound having at least two radically polymerizable functional groups in each molecule 
at the treatment with the organic peroxide for the purpose of increasing the crosslinking efficiency improves the Impact 
resistance of the final resin composition. 

Examples of the compounds each having at least two radically polymerizable functional groups in each molecule 
include divlnylbenzene, vinyl acrylate and vinyl methacrylate. Each of these compounds is added in an amount gen- 
erally not greater than 1 part by weight and preferably ranging from 0.1 to 0.5 part by weight per 100 parts by weight 
of the total of the cycloolefin resin and soft polymer. 

With respect to the polymer alloy and organic-peroxide-treated Crosslin ked polymer alloy which contain respective 
soft polymers (rubbery components), the addition of the soft polymer (a) to (e) in an amount ranging generally from 5 
to 1 50, preferably from 5 to 100 and still preferably 10 to 80 parts by weight per 100 parts by weight of the cycloolefin 
resin enables production of a polymer alloy well balanced in properties such as impact strength, rigidity heat distortion 
temperature and hardness. 

It is preferred that the melt flow index (MRF: measured under conditions prescribed in ASTM-D 1238) of the above 
polymer alloy ranges from 0.1 to 100. 
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The above polyamide (C) and soft polymer (D) can be used either individuaiiy or in combinatbn. 

In the use o1 the above polyamide (C) or olefinic elastic copolymer (D), it is added in an amount ranging generally 
from 5 to 200 and preferably from 30 to 150 parts by weight per 100 parts by weight of the cycloolefin resin (A). 

The resin composition of the present invention which comprises the cycloolefin resin (A) and oligomer having an 
5 alicyclic structure and/or an aromatic ring structure (B) optionally together with the other resins (C) and (D) may further 
contain other additives in amounts not detrimental to the properties of the resin composition of the present Invention. 

Examples of the additives which can suitably be added to the resin composition of the present Invention Include 
a heat resisting stabilizer, a weatherproof stabilizer, an antistatic agent, a slip agent, an antiblocking agent, an antifog- 
ging agent, a lubricant, a dye, a natural oil, a synthetic oil and a wax. 
10 Examples of stabilizers added as optional components include: 

phenolic antioxidants such as tetrakis[methylene-3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]methane, alkyi 
P-(3,5-di-tert-butyl-4-hydroxypheny)propionate and 2,2'oxamidebis[ethyl-3{3,5-di-tert-butyl-4-hydroxyphenyl)] 
propionate; 

IS organophosphite stabilizers such as trioctyl phosphite, trilauryl phosphite, tridecyl phosphite, octyl diphenyl phos- 

phite and trls(2,4-di*tert-butytphenyl) phosphite; 

fatty acid metal salts of such as zinc stearate. calcium stearate and calcium 1 2-hydroxystearate, 
polyhydric alcohol fatty acid esters, for example, glycerol fatty acid esters such as glycerol monostearate, monol- 
aurate, monomyristate, monopa Imitate, distearate and dilaurate; and pentaerythritol fatty acid esters such as pen- 
20 taerythritol monostearate, distearate. monolaurate. dilaurate and tristearate. 

These may be added either individually or in combination. For example, a mixture of tetrakls[methylene-3-(3.5-dl- 
tert-butyl-4-hydroxyphenyl)propionate]-methane, tris(2,4-dl-tert-butylphenyl) phosphite, zinc stearate and glycerol 
monostearate can be added to the resin composition. 
25 The above phenolic antioxidant is added in an amount ranging generally from 0 to 10, preferably from 0.01 to 5 

and still preferably 0.05 to 2 parts by weight per 100 parts by weight of the total of cycloolefin resin (A) and the oligomer 
having an alicyclic structure and/or an aromatic ring structure (B). The organophosphite stabilizer Is added In an anrwunt 
ranging generally from 0 to 10, preferably from 0.01 to 5 and still preferably 0.05 to 2 parts by weight per 100 parts by 
weight of the total of cycloolefin resin (A) and the oligomer having an alicyclic structure and/or an aromatic ring structure 
30 (B). The fatty acid metal salt is added in an amount ranging generally from 0 to 10, preferably from 0.01 to 5 and still 
preferably 0.05 to 2 parts by weight per 100 parts by weight of the total of cycloolefin resin (A) and the oligomer having 
an alicyclic structure and/or an aromatic ring structure (B). The polyhydric alcohol fatty acid ester Is added in an amount 
ranging generally from 0 to 10 and preferably from 0.05 to 5 per 100 parts by weight of the total of cycloolefin resin (A) 
and the oligomer having an alicyclic structure and/or an aromatic ring structure (B). 
35 Furthermore, in the present invention, a filler such as silica, diatom earth, alumina, titanium oxide, magnesium 

oxide, pumice powder, pumice balloon, aluminum hydroxide, magnesium hydroxide, basic magnesium carbonate, dol- 
omite, calcium sulfate, potassium titanate. barium sulfate, calcium sulfite, talc, clay, mica, asbestos, glass fiber, glass 
flake, glass bead, calcium silicate, montmorillonite, bentonite, graphite, aluminum powder, molybdenum sulfide, boron 
fiber, silicon carbide fiber, polyethylene fiber, polypropylene fiber; polyester fiber and polyamide fiber can be added to 
40 the resin composition of the present Invention in an amount not detrimental to the properties thereof. 

These fillers are added in an amount generally ranging from 0.1 to 100 parts by weight per 100 parts by weight of 
the resin components composing the resin composition of the present invention. 

The resin composition of the present invention can be produced by melt kneading the cycloolefin resin (A) and the 
oligomer having an alicyclic structure and/or an aromatic ring structure (B) together with the other resins and compo- 
^5 nents added according to necessity. 

The resin composition of the present invention can be molded Into a shaped article by the use of any of various 
molding techniques such as injection molding, melt extrusion molding (e.g., film extrusion, sheet extrusion, pipe ex- 
trusion, monofilament extrusion and blow molding), calendering and heat forming (e.g., vacuum forming). 

The thus obtained shaped artk:le exhibits improved adhesions between the surface thereof and the coating and 
so adhesive applied thereto because of the incorporation of the oligomer having an alicyclic structure and/or an aromatic 
ring structure (B) into the cycloolefin resin (A). In particular, the use of the resin composition of the present invention 
ensures highly improved adhesions with such coating and adhesive compositions as cure with reaction on the object 
surface, for example, urethane, urea and epoxy coating and adhesive compositions. 

Accordingly, for example, urethane, urea and epoxy resin coating and adhesive compositions can directly be ap- 
ss plied to the surface of a shaped article composed of the resin composition of the present Invention without the need 
of using a special primer or the like. 

The resin composition of the present invention can be molded Into, for example, the following shaped articles: 
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(1) automobile parts 

such as an installment panel, a console box, a meter cluster, a column cover, a grille door mirror, a fender, 
a bonnet, a radiator grille, an air spoiler and a wheel cap. 

(2) mechanical housings and panels 

s such as tools (power tool), business machines (a word processor, a personal computer, a copier, a printer, 

FDD and CRT), precision equipment (camera), household appliances (a microwave range, an electric oven, a 
refrigerator, a pot and a cleaner) and various construction panels, and 

(3) mechanical parts 

such as a sirocco fan for air conditioner. 

10 

EFFECT OF THE INVENTION 

The resin composition of the present invention has markedly improved affinities for coating and adhesive compo- 
sitions because it comprises the cycloolefin resin (A) and the oligomer having an allcyclic structure and/or an aromatic 

IS ring structure (B), In particular, the resin composition of the present invention has excellent affinities for such resin 
coating and adhesive compositions as cure with reaction upon being applied, for example, urethane, urea and epoxy 
resin coating and adhesive compositions. 

The resin composition of the present invention retains the excellent properties of the cycloolefin resin without any 
deterioration while it possesses excellent affinities for coating and adhesive compositions as mentioned above. 

20 Therefore, the resin composition of the present invention endows the cycloolefin resin with excellent coating and 

bonding suitabilities without detriment to the properties such as heat resistance, heat aging resistance, weather resist- 
ance and mechanical characteristics inherently possessed by the cycloolefin resin. 

EXAMPLE 

2$ 

The present invention will be illustrated in greater detail below with reference to the following Examples, which in 
no way limit the scope of the invention. 

The measurements of various properties and evaluations were conducted in the present invention by the folbwing 
methods. 

30 

(1) Measurement of mechanical strength 

(units are shown in the table and thus omitted at this part) 

(a) Flexural modulus 

35 measured at 23°C in accordance with the method of ASTM-D790. 

(b) Flexural strength 

measured at 23''C in accordance with the method of ASTM-D790. 

(c) Izod impact strength (notched) 

measured at 23"C in accordance with the method of ASTM-D256. 

40 

(2) Evaluation of coating suitability 

Two-pack acrylic urethane coating composition "Planet PH-2" (trade name, produced by Origin Electric Co.. 
Ltd.) was applied by means of an air spray to an injection-molded test piece of 1 20 mm x 1 30 mm x 3 mm (thickness) 
having no primer applied thereto so that a film of 20 |im in thickness was obtained. The coated test piece was 
^ allowed to stand still at room temperature for 1 0 min. baking was performed In an air oven at 80*C for 30 min. and 
the resultant coating film was subjected to the conventbnal cross-cut adhesion test. 

Example 1 

so The following materials were provided: 

(A) 3.4 kg of pelletized cycloolefin resin (intrinsic viscosity = 0.6 dl/g, Tg = 122*'C. MFRgeo^c = 15 g/min, TMA 
= 138**C. random copolymer of ethylene and tetfacyclo(4.4.0.l2.5.i7,i0].3.cjodecene (TCD-3). ethylene content = 

66 mol%). 

ss (C) 0.6 kg of pelletized bwly crystalline a-olefin copolymer (ethylene/propylene random copolymer, ethylene con- 

tent = 80 mol%. intrinsic viscosity (t|) = 2.2 dl/g, Tg = -54°C, MFR23o»c = 0.7 g/min), and 

(B) 1.7 kg of phenyl-containing terpene resin (trade name "Mightyace". produced by Yasuhara Chemical). 
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The above materials (A). (B) and (C) were satisfactorily mixed together, melt blended by twin-screw extruder (PCM- 
45 manufactured by Ikegai Corp.) at a cylinder temperature of 220^*0 and pelletized by a pelletizer. 

The thus obtained pellets were injection molded under the following conditions into test pieces for use in property 
measurement and coating suitability evaluation. 
5 The properties, viz., flexural modulus, flexural strength and Izod impact strength (notched) measured and the 

coating suitability evaluated with the use of the above test pieces are given In Table 1 . 

Molding conditions injection molding machine: IS-50EP manufactured by Toshiba Machine Co., Ltd.. 
cylinder temperature: 250*'C, 
10 metal mold temperature: 80'C, 

injection pressure: first/second = 1000/8000 Kg/cm^. and 
injection speed: middle speed. 

Example 2 

1$ 

1 g of 2,5-dimethyl-2,6-di(t-butylperoxy)hexyne-3 (trade name "Perhexyne 25B" produced by Nippon Oil & Fats 
Co., Ltd.) and 3 g of divinylbenzene were added per kg of the pellets obtained in Example 1, and satisfactorily mixed 
together. This mixture was melted and reacted under molten conditions In the twin-screw extruder at a cylinder tem- 
perature of 230"C and pelletized by a pelletizer. 
20 The thus obtained pellets were molded into test pieces under the same molding conditions as in Example 1 . 

The properties, viz.. flexural modulus, flexural strength and Izod impact strength (notched) measured and the 
coating suitability evaluated with the use of the above test pieces are given in Table 1 . 

Production Example 1 

2$ 

(Preparation of graft-modified cycloolefin addition polymer (a)) 

10 g of maleic anhydride and 2 g of 2,5-dimethyl-2,5-di(t-butylperoxy)hexyne-3 (trade name "Perhexyne 258" 
produced by Nippon Oil & Fats Co., Ltd.) were mixed with 1 kg of random copolymer of ethylene/rCD-3 having an 
30 intrinsic viscosity (t\) of 0.5 dl/g as measured in decalin at ^35'*C and having a TMA of ^50°C. The obtained mixture 
was melt kneaded at 260'C by means of a vented twin-screw extruder of 30 mm in diameter, thereby obtaining a graft- 
modified cycloolefin addition polymer. 

The amount of maleic anhydride addition (degree of modification) of the obtained graft-modified cycloolefin addition 
polymer was 0.83% by weight. 

3S 

Production Example 2 

(Preparation of graft-modified elastomer (c)) 

40 1 0 g of maleic anhydride and 2 g of 2.5-dimethyl-2,5-di(t-butylperoxy)hexyne-3 were mixed with 1 kg of an ethylene/ 

propylene copolymer having an intrinsic viscosity {r\) of 2.2 dl/g as measured in decalin at 1 35**C and having an ethylene 
content of 80 mol%. The obtained mixture was melt kneaded at 260^C by means of a vented twin-screw extruder of 
30 mm in diameter, thereby obtaining a graft-modified elastomer 

The amount of maleic anhydride addition (degree of modification) of the obtained graft-modified elastomer was 

4S 0.90% by weight. 

Example 3 

3.0 kg of graft-modified ethylene/cycloolefin addition polymer (a) obtained In Production Example 1 and 1.5 kg of 
so graft-modified elastomer (c) obtained in Production Example 2 were melt kneaded at 230'C by means of a vented 
twin-screw extruder of 30 mm in diameter, thereby preparing a precursor blend. 

Subsequently. 4.5 kg of nylon 6 (trade name "Amilan CM1007" produced by Toray Industries, Inc.) as a polyamide 
resin, 4.5 kg of the above precursor blend and 1.0 kg of phenyl-containing terpene resin (trade name "Mightyace", 
produced by Yasuhara Chemical) were kneaded at 250*0 by the use of the above extruder, thereby obtaining a cy- 
55 cloolefin resin composition. 

This resin composition was dried at lOCC for 8 hr and subjected to preparation of test pieces under the same 
conditions as in Example 1 except that the temperature of the metal moW was changed to 60*C. 

The properties, viz., flexural modulus, flexural strength and Izod impact strength (notched) measured and the 
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IS 
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2S 



coating suitability evaluated with the use of the above test pieces are given in Table 1 . 
Comparative Example 1 

A resin composition was prepared by the same procedure as in Example 2 except that the phenyl-conlaining 
terpene resin (B) was not used, and test pieces were prepared therefrom. 

The coating suitability evaluated with the use of the above test pieces are given in Table 1 . 

Comparative Example 2 

A resin composition was prepared by the same procedure as in Example 3 except that the phenyl-containing 
terpene resin (B) was not used, and test pieces were prepared therefrom. 

The properties, viz., flexural modulus, flexural strength and Izod impact strength (notched) measured and the 
coating suitability evaluated with the use of the above test pieces are given in Table 1 . 

Table 1 





Flexural modulus (Kg/ 
cm2) 


Flexural strength (Kg/ 
cm2) 


Izod impact strength 
(Kg-cm/cm) 


Coating suitability 


Example 1 


23400 


920 


7 


fair 


Example 2 


22500 


630 


18 


fair 


Example 3 


21500 


880 


20 


excellent 


Comp. Ex.1 








poor 


Comp. Ex.2 


16600 


690 


60 


poor 
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Claims 

1 . A resin composition comprising: 

(A) at least one cycloolefin resin selected from the group consisting of: 

a random copolymer of a cycloolefin represented by the following formula (1) or (II) and ethylene, 

a (co)polymer obtained by a ring-opening polymerization of a cycloolefin represented by the following 

formula (I) or (II) and 

a product of hydrogenation of said ring-opening (co)polymer, and 

(B) at least one oligomer having an alicyclic structure and/or an aromatic ring structure selected from the group 
consisting of rosin resin oligomers, terpene resin oligomers, petroleum resin oligomers, xylene resin oligomers, 
alkylphenol resin oligomers and coumarone-indene resin oligomers; 



Formula (T) 



45 



50 



55 
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wherein n is 0 or 1 , m is 0 or a positive integer, q is 0 or 1 and each ot to R^s, R^ and R*> independently 
represents a hydrogen atom, a halogen atom or a hydrocarbon group, provided that R^^ to R^^ may mutually 
bond to form a monocyclic or polycyclic ring structure which may contain a double bond, and that a cx)mbination 
of R16 and R^^. or a combination of R^^ and R^^ nnay fomfi an alkylidene group: or 




wherein each of p and q is 0 or an integer of 1 or greater, each of m and n is 0, 1 or 2 and each of R^ to R19 
independently represents a hydrogen atom, a halogen atom, an aliphatic hydrocarbon group, an alicycllc hy- 
drocarbon group, an aromatic hydrocarbon group or an alkoxy group, provided that a carbon atom with which 
R® and R^^ bond and either a carbon atom with which R''^ bonds or a carbon atom with which R^"" bonds may 
bond with each other directly or through an alkylene group having 1 to 3 carbon atoms and that, when n = m 
= 0 , a combination of R^^ and R12 or a combination of Ri^ and R^^ may mutually bond to form a monocyclic 
or a polycyclic aromatic ring. 

2. The composition of claim 1 . wherein the oligomer (B) has at least one polar group selected from the group consisting 
of phenol, ether, amino, carboxyl, hydroxyl and ester groups. 

3. The composition of claim 1. wherein the oligomer (B) is at least one adhesive resin oligomer selected from the 
group consisting of rosin resin oligomers, terpene resin oligomers, petroleum resin oligomers and xylene resin 
oligomers. 

4. The composition of any one of claims 1 to 3, which contains 0.5 to 50 parts by weight of the oligomer (B) per 100 
parts by weight of the cycloolefin resin (A). 

5. The composition of claim 1 , which further comprises a polyamide (C) and/or a soft polymer (D). 



PatentansprQche 

1. Harzzusammensetung, umfassend: 

(A) zumindest ein Cycloolefinharz, ausgewahlt aus der Gruppe, bestehend aus: 

einem statistischen Copolymer aus einem Cycloolefin, dargestellt durch die folgende Formel (I) Oder (II), 
und Ethylen, 
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einem (Co)Polymer, erhalten durch Ringdffnungspolymerisation eines Cycloolefins, dargestellt durch die 
folgende Formei (I) oder (It), und 

einem Hydrierungsprodukt des Rlng6ffnungs(co)polymers. und 

(B) zumindest ein Oligomer mil einer alizyklischen Struktur und/cder einer aromatischen Ringstruktur, ausge- 
wahtt aus der Gruppe, bestehend aus Kollophoniumharz-Oligomeren. Terpenharz-Oligomeren, Petrolharz- 
Ooligomeren, XylolharzOligomeren, Alkylphenotharz-Oligomeren und Cumaron-lndenharzoligomeren; 



Formei (I) 




n ni 



worin n 0 oder 1 , m 0 oder eines positive ganze Zahl, q 0 oder 1 und R"* bis R''^, R« und R'* unabhangig jeweils 
Wasserstoffatom, Halogenatom oder Kohlenwasserstoff gruppe sind, vorausgesetzt. da3 Pi^^ bis R^^ wech- 
selseitig zur Bildung einer monozyklischen oder polyzyklischen Ringstruktur gebunden sein konnen, die eine 
Doppelblndung enthalten kann, und daB eine Kombination von R^^ und R""^ oder eine Kombination von R^^ 
und Ri^ eine Alkylidengruppe bilden kann. oder 




worin p und q jeweils 0 oder eine ganze Zahl von 1 oder mehr, m und n jeweils 0, 1 oder 2 und R^ bis R^^ 
jeweils unabhangig ein Wasserstoffatom, Halogenatom, aliphatische Kohlenwasserstoff gruppe, alicyclische 
Kohlenwasserstoffgruppe. aromatische Kohlenwasserstoffgruppe oder eine Atkoxygruppe sInd, vorausge- 
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setzt. daB ein Kohlenstoffatom, mit dem und R""® binden, und entweder ein Kohlenstoffatom, mit dem R^^ 
bindet, oder ein Kohlenstoffatom. mit dem R^"" bindet. miteinander direkt oder durch eine Alkylengruppe mit 
1 bis 3 Kohlenstoffatomen binden konnen. und daB dann. wenn n = m = 0, eine Kombination von R^^ und R^2 
Oder eine Kombination von Ri5 und R^^ wechselseltig zur Blldung eines monozyklischen oder polyzykllschen, 
5 aromatischen RInges binden konnen. 

2. Zusammensetzung nach Anspruch 1 , worin das Oligomer (B) zumindest eine polare Gruppe hat, ausgewahit aus 
der Gruppe. bestehend aus Phenol-, Ether-, Amino-, Garboxyl-, Hydroxyl- und Estergruppen. 

10 3. Zusammensetzung nach Anspruch 1 , worin das Oligomer (B) zumindest ein Adhasivharzoligomer ist, ausgewahit 
aus der Gruppe, bestehend aus Kollophoniumharzoligomeren. Terpenharzoligomeren, Petrolharzollgomeren und 
Xylolharzoligomeren. 

4. Zusammensetzung nach einem der Anspruche 1 bis 3, umfassend 0,5 bis 50 Gew.Teile des Oligomers (B) pro 
IS 1 00 Gew.Teilen des Cycloolef inharzes (A). 

5. Zusammensetzung nach Anspruch 1 , weiterhin umfassend ein Polyamid (C) und/oder ein Welches Polymer (D). 



20 Revendlcations 

1 . Composition de r^sine comprenant : 

(A) au moins une rdsine de cyclooldfine chotsie dans le groupe constitud de : 

2S 

un copolymere statistique d'une cycloolefine representee par la formule (I) ou (11) suivante et d'6thylene, 

- un (co)polym6re obtenu par la polymerisation h ouverlure de cycle d'une cyclool6fine representee par la 
formule (t) ou (II) suivante et 

- un produit de I'hydrogenation dudit {co)polymere ^ ouverture de cycle, et 

30 

(B) au moins un oligomere ayant une structure alicyclique et/ou une structure h cycle aromatk^ue choisi dans 
le groupe constitue des oligomeres de resine de colophane, des oligomeres de resine de terpene, des oligo- 
meres de r6sine de petrole, des oligomeres de resine de xylene, des oligomeres de r6sine d'alkylph6nol et 
des oligomeres de resine de coumarone-indene; 

35 

Formule (I) 



40 



4$ 



SO 




n 



ss dans laquelle n est O ou 1 . m est O ou un entier positif , q est O ou 1 et chacun de R^ 6 R^^, R» et R** represente 

independamment un atome d'hydrogene, un atome d'halog6ne ou un groupe hydrocarbure, 6 condition que 
R15 a R18 puissent mutuellement se lier de nnaniere a former une structure ^ cycle monocyclique ou polycy- 
clique qui peut contenir une liaison double, et qu'une combinalson de R^s et R^^, ou une combinaison de Ri7 
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et puisse former un groupe alkylid^ne; ou 



j 1 




dans laquelle chacun de p et q est O ou un nombre entier 6gal h 1 ou plus, chacun de m et n est 0. 1 ou 2 et 
chacun de ^ R^^ repr6sente ind6pendamment un atome d'hydrogfene, un atome d*halog6ne, un groupe 
hydrocarbure allphatique. un groupe hydrocarbure allcyclique, un groupe hydrocarbure aromatique ou un 
groupe alcoxy, k condition qu'un atonne de carbone avec lequel PP et R^o sont lies et soit un atome de carbone 
avec lequel Ri3 est Ii6 soit un atome de carbone avec lequel R^^ est 116 puissent §tre Ii6s l*un ^ I'autre direc- 
tement ou par rinterm6diaire tfun groupe alkyl6ne ayant 1 k 3 atomes de carbone et que, lorsque n = m = O, 
une combinalson de R^^ ©t Ri2 ou una combinaison de R^s et R^^ puisse etre li^e mutuellement afin de former 
un cycle aromatique monocyclique ou polycyclique. 

Composition selon la revendication 1. dans laquelle I'oligomere (B) comporte au moins un groupe polaire choisi 
dans le groupe constitu6 des groupes ph6nol. 6ther, amino, carboxyle, hydroxyle et ester. 

Composition selon la revendication 1 , dans laquelle I'oligomere (B) est au moins un oiigomdre de resine adhesive 
choisi dans le groupe constltu6 des oligomdres de r6sine de colophane, des oligomferes de r6sine de terp^ne, des 
oligom^res de resine de p6trole et des oligom^res de r6sine de xylene. 

Composition selon I'une quelconque des revendications 1 ^ 3. qui contient 0,5 k 50 parties en poids de I'oligomere 
(B) pour 100 parties en poids de la r6sine de cyclool6fine (A). 

Composition selon la revendication 1, qui comprend en outre un polyamide (C) et/ou un polym^re tendre (D). 
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